INTRODUCTION
Magnetorheological (MR)fluids, which are stable disperse systems composed of two phases, such as magnetic particles (of size 3-10µm) and hydrocarbon (or water, oil, bio-compatible liquid), are mainly used to manufacture the controllable dampers, actuators and brakes [1] . The magnetorheological (MR) material is a kind of controllable or magnetic field responsive smart material. In general, it is in the form of fluid of dispersion of non-colloidal and polarizable particles in a viscous non-magnetic carrier [2] . The main characteristic of these fluids is their ability to change reversibly from free-flowing, linear viscous liquids, to semi-solids with the yield strength swiftly and continuously controllable (milliseconds scale dynamics) when exposed to magnetic field. In the absence of an applied field, the MR fluids exhibit Newtonian-like behavior [3, 12] . Magnetic fluid, also called Ferro fluid, is a new-style magnetic material which property and morphology are varied with external magnetic field. It mainly consists of carrier fluid and suspended magnetic particles with a size of about 10 nm in diameter.
Magnetic fluid behaves as the flow ability like the Newtonian carrier fluids [4] . The different types of magnetic particles, such as carbonyl iron (CI), iron oxide (magnetite and maghemite and alloys, CI particles, owing to their high saturation magnetic property, are used mainly for fabricating MR fluids [5] . Fluids with controllable rheology and thus the damping properties, such as electrorheological (ER) and magnetorheological (MR) fluids, have been used in various semi-active vibration control applications. Such fluids exhibit rapid change in their rheological, damping and stiffness properties with application of an electric or magnetic field, respectively. However, the ER fluids exhibit a number of shortcomings compared to the MR fluids including low yield strength, requirement of high voltage and greater sensitivity to common impurities [6] . The properties of the magnetorheological fluid (MRF-DG 132) are: its base fluid is hydrocarbon. The operating temperature of the fluid is -40 to 130ºC. The density of the fluid is 3090 kg/m 3 . The color of the fluid is dark grey. The yield stress of the fluid is 45 kPa, the weight percent solid of the fluid is 81.64%, the specific heat at 25ºC is 800J/kg K, thermal conductivity at 25ºC is 0.25-1.06 W/m K. The flash point is greater than 150ºC [7, 15] . A typical MR fluid contains 20-40% by volume of relative pure, soft iron particles are suspended in mineral oil, synthetic oil, water or glycol [8] . Rheological properties of MR fluids under various working conditions are important in MRF systems. It illustrated that rheological properties of MR fluids vary in the presence of a magnetic field due to cross-linked columnar structures of ferromagnetic particles. The rheological properties are further dependent on the size and volume fraction of abrasive and ferromagnetic particles suspended in the base fluid; an increase in the size of particles leads to yield stress increment of the medium due to better putting the larger particles into the chain structure [9, 13, 14] . The transformation of rheological properties is controllable and reversible that magnetorheological fluids have broad application prospects in aviation, aerospace, automotive industry, hydraulic transmission, biotechnology, medical care and other field. The rheological properties depend on its microstructure, thus to understand the mechanism of MRF, we need to strengthen research the form and evolution of microstructure. Currently, there are a lot about the numerical simulation method and theory of the MRF microstructure [10] . The advantages of use this kind of fluids in machining process are related to their properties: they can work at a wide range of frequencies, they have reduced response time, they can be interchangeable easily and they can return to their natural liquid state (reversible) [11] . The test engine specification is listed in the above table 2. An AVL ENGINE is chosen for the testing purpose.
MATERIALS AND METHODS
The engine setup is shown in the figure 2. The specific gas constant of the engine is 1.00 kJ/kg K. The air density and the 
RESULTS AND DISCUSSIONS Figure 3: B-H Curve of MRF Fluid Figure 4: Shear Stress Vs Shear Rate
The preliminary test was conducted to understand the behavior of diluted MRF fluid. In the figure 3 , the property variations of diluted fluid are compared against the concentrated fluid. The experiment was carried out under atmospheric condition and the result shows that the magnetic flux density decreases with dilution, whereas even after dilution magnetic flux density is constantly increase with increasing in the magnetic field strength.
The preliminary test led to comprehend the conduct of weakened MRF liquid. In the figure 4 ,the property variety of the weakened liquid is looked at against the concentrated liquid. The investigation was completed under zero magnetic field at 40º and the outcomes demonstrates that the shear pressure is diminishes with weakening, in the meantime after the weakening the shear pressure is steadily increment with expanding in the shear rate. The trial test was led to comprehend the yield pressure bend of the weakened MRF liquid. In the figure 5 , the property variety of the weakened liquid is analyzed against the concentrated liquid. The analysis was completed and the outcome demonstrates that the yield pressure is diminishes with weakening, while after the weakening the yield pressure is always increment with expanding in the magnetic field intensity.
The test was directed to comprehend the nusselt number against the inlet velocity for constant wall temperature for fully developed flow with different parameters; in the figure 6, the property variety of the water and ethylene glycol blend is most astounding among alternate parameters due to its specific heat and viscosity. Then, the MRF parameter is most reduced among alternate parameters because of its lower density in their property. The test was led to comprehend the nusselt number against the inlet velocity with different parameters in the entry region for constant wall temperature. In the figure 8 , the property variety of the constant wall temperature for entry region section district of all parameters in the nusselt numbers are diminish with expanding in the inlet velocity.
The fundamental test was led to comprehend the nusselt number against the inlet velocity in the entry region for constant heat flux with different parameters. In the figure 9 , the property variety of the nusselt number is diminishing with expanding in the inlet velocity. The test was directed to comprehend the nusselt number against the volume fraction in the effect of volume fraction in nusselt number with different derived parameters. In the figure 10 , the property variety of the nusselt number is always diminishing with diminishing in the volume fraction.
